The results showed that the sperm liveability of rats treated with Annona muricata methanolic bark extract (AMMBE) were statistically significantly lower in groups B, C and D having mean values of 78.50±1.62, 86.50±3.11 and 68.00±1.96 respectively while the control group had 91.00±2.86, sperm motility was found to be highest in control group with 93.50±3.22 while other groups (B, C and D) had 82.25±2.20, 87.50±1.96 and 71.25±2.34 respectively. This finding showed strong correlation between the sperm motility and live-death ratio. In addition, there was reduction in the sperm concentration in a dose dependent manner, while the testicular histology revealed lesions that indicate potential for structural damages.
Introduction
Ethno-medicine uses numerous plants, one of which is Annona muricata, which is commonly called soursop in most part of Nigeria. The plant has a large and rich history of usage in human beings [1] . The first people who knew about this plant species were undoubtedly the several Amerindian ethnic groups who lived in Central and South America [1] . The first use attributed to this plant was probably as food, but over the years a series of curative properties were gradually discovered and transmitted from generation to generation by the different native people of the several regions in America [2] .
Annona muricata is employed in the treatments of variety of diseases ranging from arthritic pains, asthma, bronchitis, catarrh, colic, cough, diabetes, dysentery, oedema, fever, gallbladder disorder, hypertension, liver disorders, malaria, nervousness, neuralgia, palpitation, parturition, rashes, rheumatism, ringworm, skin disorders, spasms, tumors and ulcers [3, 4, 5] . Scientific investigations have substantiated its use as hypoglycemic, anticancer and antidiabetic agent [6] .
Despite its medicinal uses, the plant has a very important compound called Annonacin which B ackground: Annona muricata has been widely used by majority of people in the treatment of diabetes, pain, fever, cancer and many others diseases. Despite these medicinal values of this plant, it is important to study its effect on semen factors that determines reproductive health.
Materials and method:
Sixteen male rats weighing 150-200g were given Annona muricata methanolic bark extract (AMMBE) for fourteen days at the dose rate of 0 mg kg -1 , 200 mgkg -1 , 400 mgkg -1 and 800 mgkg -1 representing groups A, B, C and D respectively. The sperm cells were analyzed to determine the sperm counts, morphological appearances and survivability. Testes were also fixed in formalin for histopathology. The results obtained were analyzed using standard statistical package. could lead to different health conditions. Annonacin has been confirmed to be a potent neurotoxin associated with neurodegenerative disease and has also been reported to cause cell death [7] . The possible effects of the plant extract on sperm cell morphology and qualities needed to be documented because of it importance of reproductive health
Materials and Methods
Fresh back of Annona Muricata (soursop) was collected from within the vicinity Federal College of Agriculture, Ibadan and chopped into smaller pieces before it was sundried. Small sample of freshly harvested Annona muricata back was taken to the Herbarium, Department of Botany, University of Ibadan, for identification of species. The sundried Annona muricata bark were ground into powder five hundred grams (500g) of (AMMBE) was soaked into 2 liters of methanol and left for 72 hours. The solution was squeezed and filtered with a muslin cloth and the filtrate was poured into conical flask to be concentrated on water bath at 40 0 C until semi-solid extract was gotten with a yield of 29g, and then dissolved in DMSO (Dimethyl Sulfoxide) before diluted into 100ml distilled water to 290 mg/ml concentration. The methanol (AMMBE) extract was stored in a refrigerator prior use.
Sixteen apparently healthy male Albino rats weighing 150 -200g body weight were purchased from Research Animal World Laboratory (Rawlab), Physiology Department, University of Ibadan. The animals were acclimatized for 7 days and fed on rat chow. The experiment was conducted at the Animal House of the Federal College of Animal Health and Production Technology, Moor Plantation, Ibadan and this experiment lasted for 14 days.
Experimental design
The experiment was allotted into four (4) treatment A, B, C and D with four (4) animals per group; all fed on rats' chow, using completely randomized design. Group B, C and D were treated with Annona muricata methanol bark extract (200, 400 and 800) mgkg -1 daily for fourteen (14) days orally.
Group A which served as the control were given distilled water throughout without AMMBE. Group B animals were given 200 mgkg -1 methanolic extract of Annona muricata methanol bark (AMMBE). Group C was administered with 400mgkg -1 methanolic extract while Group D animals were given 800mg/kg -1 of the extract for 14 days. The rats were ether anaesthetized, and the testes were harvested, the cauda epididymis was cut open to harvest the matured sperm cells. All experimental protocols carried out on the animals were in accordance with the internationally accepted principles for the laboratory animal usage and were approved by Ethics Committee on the Laboratory Animal Use of the College of Veterinary Medicine of University of Agriculture, Abeokuta.
Procedure for sperm characteristic analysis
The testes from each rat were carefully exposed and one of them was removed together with its epididymis, the epididymis was separated and the epidydimal fluid was collected from the caudal part. A portion of the sperm harvested from the cauda epididymis were stained with eosin-nigrosin on a glass slide and air-dried. The slides were examined through the aid of a digital microscope under the magnification of x40 and the percentage of survivability of the sperm cells was determined by the number of sperm cells that picked the stain compared to those that did not pick the stain. The percentage motility was taken and abnormalities was observed on each slide and four air-dried smears were prepared on glass slides for each sample of the four groups. The progressive sperm motility, sperm concentration, liveability (viability) and morphology were all determined [8, 9] .
Testicular histology
Sample of the rat's testes were prefixed in Bouin-Hollande solution prior to the histologic studies as earlier described [10, 11] .
Statistical analysis
The mean and standard error of mean were calculated for all the sperm parameters. Analysis of variance (ANOVA) was used to establish any significant difference in all the stated parameters. A P value less than 0.05 was considered significant in all cases.
Results
There was a statistically significant (P < 0.05) decrease in the progressive sperm motility and percentage sperm liveability of the male Wistar rats treated with the methanolic extract Annona muricata bark when compared with the control The result revealed that the sperm liveability of Annona muricata methanol bark extract (AMMBE) treated rat were generally lower in groups B, C and D having values of 86.50±3.11, 78.50±1.62 and 68.00±1.96 respectively while the control group had 91.00±2.86. This showed that the liveability of the sperm reduces with the increase in dosage of Annona muricata methanolic bark extract (AMMBE) ( Table 1 ).
The effect of Annona muricata methanol bark extract (AMMBE) also caused a statistically significant (P < 0.05) reduction in the sperm motility of the animals in groups B, C and D (87.50±1.96, 82.25±2.20 and 71.25±2.34) % respectively when compared with that the percentage motility of the control group (93.50±3.22 %), the sperm motility was observed to reduced in a dose dependent manner ( Table 2 ).
The result in table 3 showed the correlation between sperm motility and live-death ratio. The result obtained suggest that there was strong correlation between sperm motility and the sperm live-death ratio, which was statistically significant at (P< 0.05) ( Table 3 ).
In addition, the sperm concentration of the Wistar rats following oral administration of 200mg/kg, 400mg/kg and 800mg/kg doses of the methanolic extract of A. muricata bark was significantly reduced in a dose-dependent manner with (67.25±2.56, 60.25±1.75 and 50.00±2.02) (x10 6 ) as values observed in groups B, C, and D respectively when compared with the control value (69.00±2.44 x10 6 ) ( Table 4 ).
The table revealed that as the dosage of the extract increases, the sperm cell concentration gradually shows reduction that was statistically significant at (P<0.05) especially at the dosage of 800mgkg -1 (Table 4) .
At lower doses 200mgkg-1 and 400mgkg-1, there was significant change in the total number of spermatozoa with morphological abnormalities in the treated groups compared with the control. However, at 800mgkg-1, there were far more significant (P<0.05) increase in the spermatozoa abnormalities observed when compared with the control group ( Table 5) . The major morphological abnormalities observed in the group of rats administered with 200mgkg-1 of the extract are bent tails (Fig. 1) , whereas in the group dosed with 400mgkg-1 of a. muricata extract expressed semen with both bent tails and curved tails (Fig 2) and the group administered with 800mgkg-1 expressed more of double tails sperm cells (Fig .3) .
Also, Table 5 shows that the sperm cells colouration improved as the dosage of AMMBE increased, while slight aberrations of the sperm cells were observed at dosage of 200 mgkg -1 and above.
Histopathology of the testis of rats administered different doses of extract of AMMBE revealed varying degrees of testicular degeneration and atrophy characterized by moderate variation in sizes of seminiferous tubules (Fig 4, 5 & 6) . 
Discussion
The administration of (AMMBE) caused a reduction in progressive sperm motility, percentage sperm liveability, sperm concentration, and also increased some secondary morphological sperm abnormalities.
Sperm motility relies on the coordinated propagated flagella wave that is under the influence of acetylcholinesterase [12] . The spermatozoa motility is energy dependent, fueled by fructose and glucose oxidation, so reduction in the progressive sperm motility of the treated rats seen in this study could be due to the acetylcholinesterase inhibition and hypoglycemic properties of the specie of this plant as reported Sovia et al. [13] . The significant decrease in the sperm concentration supported by the various degrees of degeneration in the histologic sections of the testis, suggests that Annona muricata methanolic bark extract is capable of permeating the blood-testis barrier [14] .
Despite the reduction in the sperm concentration due to the effect of Annona muricata, the sperm concentration in this study was still found to be above the recommended level. Notwithstanding, care must be taken when using the extract beyond the 14days duration and when given the extract at higher doses than 800 mgkg-1 , because the reduction has been seen to be dose dependent. The result obtained in this study is in contradiction with the finding of Obembe et al. [15] , who found that sperm concentration increases with dosage in Wistar rats exposed to Moringa oleifera, but the outcome of our study aligned with Awodele et al. [16] who reported significant reduction in sperm count when rats were administered with Moringa oleifera.
It was also noted that despite the reduction in the value of sperm liveability observed, the average percentage liveability across the groups were generally higher than the standard recommended value, which shows that AMMBE when used within at a dose of 800mgkg-1 and below for few days has negligible deleterious effect on sperm liveability, this outcome also appears to contradict the work of Ekaluo et al. [17] , who reported that soursop fruit extract mitigated the effect of caffeine toxicity on sperm cells.
The various semen morphological abnormality like bent tail, curved tail and double tail, observed in this study is in consonance with the work of Saba et al. [18] which reported that the extract of Lagernaria brevifolia caused morphological alterations of sperm cells with predominantly secondary abnormality that includes: bent midpiece, curved mid-piece, bent tail, curved tail, normal tail without head, normal head without tail, looped tail, and coiled tail, which are indications of interference with maturation stage of spermatogenesis in the seminiferous tubules and the histopathology also depicts tendency towards anti-spermatogenic potential.
In conclusion, this study shows that daily oral administration of 200-800mgkg -1 body weight of Annona muricata methanolic bark extract for a period of 14 days has mild anti-spermatogenic effects on adult male Wistar rats and suggest that caution should be applied when using this extract at higher doses or for a longer duration
